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Ev apxn nv... N Xakepida

 'EOoTw OTL BEAOUPE va Bpoupe KANoLla NAnpogopia yia
TOUG XPNOTEG £vVOC pnxavAuatog Unix and to apxeio
/etc/passwd TO OMOIo EXEL EYYPAPES (NIOAVWS KAMOLEG

EYYPAPEG €lvaAL AVEVEPYEG - OXOALA #) TNG LOPPNG:

mailman:*:78:78:Mailman user:/var/empty:/usr/bin/false

Baolka npéEnel va KAVOUUE Ta €ENG

1. Na Kottdgoupe HOVO TIC YPOAUMEG nou dev gival aXOAla

2. AN auTEG va anopovVWOOUE TO Ovopa Xpnotn (username),
To home directory, kat To shell Tou KaBe xpriotn

3. ['la va Bpoupe nolot OVTwG €ival XproTeG, KOITAUE Katd ndéoo to shell
TOUG UNAPXEL WG (EKTEAECIUO) NPOYPAUUD
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Xakepia otn C++

« Kuplo npdypappa
- AnAwoelg apXeiwv ENKEPAAIdWY
- AnAwoelg petafAnTwy

#i1nclude <fstream>
#include <iostream>
#include <string>

using namespace std;
int main() {
ifstream iInfile;
char newrecord[256];
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Xakepid otn C++

* Avolypa apxeiou
- 'EAgyxocg opdaApaTtog

infile.open('/etc/passwd™);

i1IT (linfile) {
cout << "Error opening /etc/passwd.\n'‘;
exi1t(-1);

}
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Xakepia otn C++

« Kupla enavaAnyn

infile_.getline(newrecord, 256);
whille (1infile.fail()) {
// —-- Make array Into a String
String urecord(newrecord);
iIT (urecord.find("#") == string::npos) {
// Process an entry

¥
i
}

return 0; // Done

nfile.getline(newrecord, 256);

}
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Xakepia otn C++

« Kuplo owpua enavaAnyng

string::size_type name_index = urecord.find(':");

string::size _type shell _i1ndex = urecord.find last of(":"");

string::size _type home index = urecord.find last of(":",
shell _1ndex);

string name urecord.substr(0, name_ i1ndex);

string home urecord.substr(home index+1, shell i1ndex-1);

string shell = urecord.substr(shell index+1);

// For Part 3, check to see 1T shell 1s a valid file

// and 1Tt so, execute the next line; otherwise, do nothing.

cout << name << "\t" << home << "\t" << shell << endl;
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Xakepid otn Java

« Eivalnapoépuola pe tn C++
- AAN\G n YAwooa €pxetal pe pa KaAn BBAL0ONkn (StringTokenizer)

StringTokenizer st =

new StringTokenizer(record, "':'");
String username = st.nextToken();
st.nextToken(); 7/ Don’t care about these
st.nextToken();
st.nextToken();
st.nextToken();
String home = st.nextToken();
String shell = st._.nextToken();
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Xakepia o€ Perl

#1/usr/bin/perl

open PASSWD, ''<', "/etc/passwd' ||
die "Could not open /Zetc/passwd: $!';
while (<PASSWD>) {
it (W/NM™MY)/) { # Skip comments
my @Fields = split(/:/, $ ); # Split on :
1T (-x $fi1elds[6]) {
print STDOUT "$Ffields[O]\t$Tields[5]\t$Fields[6]\n";
+

}

ks
close (PASSWD);;
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Xakepld o€ awk (MeE xpnon cat)

% cat passwd | awk —F: */["#]/{ print "$I\t$6\t$7"'}”’
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Katrola epwtApaTa OXEOINCHOU YAWOCOWV

« Ti1B€Aoupue va eival evowpatwpevo (built-in) otn yAwooa;

« [16on npoondaBela xpealetal yia va ypayou e eva
TUNIKO NPOYPAUUA;

* [lwg €ival 0 TUNIKOG KUKAOG avanTtugnG npoypappaTwy;
* [lowa eival Ta evdoeXoUeEVa OPAALATA AOYIOUIKOU;

* [1600 €UKOAN €ival n avayvwon Kat n Katavonon Twy
NPOYPOUUATWY OTN YAWOOQ;

* [1600 €UKOAN €ival n ouvepyaoia W' eva GAAO NPOYPAUUQ;

« TiunooTtAplgn unapxel and NAeupac BIBALCONKwWY;
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Emidoon og taxutnTa

To npoypappa oe C++ gival nepinou TPELG POPEG Lo
ypnyopo ano ottL o€ Perl
- 'OpWwG N TaXuTNTA KAl Twv OUO NPOYPAUMATWY Elval
LKavononTIkn (yia tTnv npoBAENOUEVN Xpron Toug)

- 2€ TEANKI avaAuon, N TaxUTNTA EKTEAEONG EXEL
NEPLOCOTEPO VA KAVEL PE TO XPOVO rnou Xpetaletal va
dlapacoupe To apxeio (and to dioKOo) Napd HE TN
vAwooa

« Eivatautocg Aoyocg yia va ypayoupe X QOPEG
NEPLOCOTEPO KWOLIKA;
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ETITUXNGC OXEOIQONOC YAWC oWV

NAappavel unoywn Tou TA XAPAKTNPIOTIKA TWV EPAPUOYWV

C.
* MPOYPAUHUATIONOG CUOTHHATOG
« duvaTOTNTA NAPEUPACNG O€ NOAU XapNAS eninedo
Lisp, ML, Prolog: cuppoAikég unoAoyiopog (symbolic computation)
Erlang:
* EQPAPHOYEG TAUTOXPOVIOHOU HE AMNALTHOELG YIa adlakornn Asttoupyia
Perl, Python: enegepyacia apxeiwv XapakTipwyv
Java, C#: epappoyeEg dladIkTUuou
Javascript: light-weight client-side npoypappatiopog
SQL: epappoyec Baoewv dESOUEVWV
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2TOIXEIO OXEOIOONOU YAWOOWV

« To KAedl TNG enttuyiag:
g£UKOALQ TIPOYPALULATIONOU KATIOLOU GUVOAOU P apUoywyV

* OLepappoyeg Bonbouv Toug oxXedIOOTEC YAWOOWV Va
ENKEVTPWOOUV TNV NMPOCOXN TOUGC OE OUYKEKPLUEVA
XAPOKTNPLIOTIKA KAl Va £XOUV 0a@pws npoodloplopEva
KPLTAPLA YA TIC anOo@AOEIC TOUG

« 'Eva and ta BacikOTEPA CUCTATIKA OXEDIAOUOU YAWOOWV
KAl OUYXPOVWG HLa ano TIG o OUOKOAEG anopAaoElG Eival
TO nola oTolxXeia Ba peivouv EKTOG TNG YAwooac!
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2TOIXEIO OXEOIOONOU YAWOOWV

* A@PnPNUEVO UNOAOYIOTIKO POVTEAO / unxavn onwg auto
napouctdeTal OTOV NPOYPAUUOTIOTH

Fortran: livakeg, aplBpoi KivnTtAG unodlaoTOANG, K.An.

C: MovT€Ao pnxavng unoAoylotn, dleubuvaolodotnon Kata bytes
Lisp: AloTeg, ouvapTAOELG, AUTOHOTN dlaXEiplon HVAUNG
Smalltalk: Avtikeipeva kat pEBodol, enkovwvia pe pnvupaTa
Java: AvTikeipeva, evdookonnon (reflection), aoc@aieia, JVM
AN\EG: loTOOENIDEG, BACEIC ODEDOUEVWV

¢ OewpnTIKA BepeAiwon

- TunkEG YAWOOEG, A-AoyIOHOG, Bewpia TUNWYV, ONUAaCLoOAoYia
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Ofpata 2Zxediaouou NAwoocwyv
2UVTOEN KOl 2nuaoioAoyia

Oépara 2xedlaopou Nwaoowyv MNpoypapuaTiIouou
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2UVTO¢n Kal onUMacioAoyia

e 20VTAEn YAWOOWV NPOYPAUUATIOHOU: Nwg dEixvouv Ta
NPOYPAUUATO OTO XPNOTN, TL LOPPI KAl Tt dOUN £XOUV

- H ouvtagn ouvBwg opiletal pe xprion KAnolag TUNIkKAG
YPOAUHOTIKAG

* 2NHactoAoyia YAWoowV NPOYPOUMATIOHOU: TL KAVOUV Ta

NpoypAaupaTa, nola (akKpBwWG) ival N CUMNEPLPOPA TOUG
- H onpaotloAoyia gival nio dUOKOAN va oploBel ano tn ouvtacn
- Ynapyouv dla@popol TPOrnot oplopoU TnG onUacloAoyiog
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2UvTaén Kai onupacioAoyia: NMapadeiypara

Dpdon AekTiK& AGBO0C

OTtaL TIAC OTa XUCE Pay ema xlada KN
o Opaon AeKTIKA 0pOR aAAG CUVTOKTIKA AGB0G
o amac o dakn £days moxlad mayvg

 @pAcn CUVTOKTIKA (KOl AEKTIKA) 0pOn aAAa
ONUACLOAOYIKG AAB0G

O TAMAc¢ o maxld £daye noxvc dokn
 POpAon CUVTAKTIKA KOl OCNUOCLIOAOYIKG 00N

0O TOAC O Maxuc €daye maxtd dokn
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AEKTIK) avaAuon YAWOOWV TTPOYPONMATIOMOU

* H AekTtiki ava@Auon dgv eival TETPLUEVO NPOBANUA VIOTI

Ol YAWOOEG NPOYPOAUUATIONOU ocuvnOwg eivatl nio

NEPINAOKEC AEKTIKA ano Ta EAANVIKG

« AA\O napadeyua

<= 2y

P-PF+1 |5 [Hl 12345e-6 |
float x, vy, z;
float * p = &z;

« TioupPaivel og auTr) TNV NEPINTWON;

/* otn C givalt o ouvOuaopog pe Tov onoio apxidel eva axoAlo!
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AEKTIKEG OUMPBACEIC OTIC YAWOOEG

 H C eivar yYAwooa eAcuBepnc Loperic (free-form) dnou ta
KEVA anAwg dlaxwpilouv TIC AEKTIKEG povadeg (tokens).
[MTola and Ta NapakAaTw €ival Ta idLa;

1+2 foo Dbar return this
1+ 2 foobar returnthis

* Ta keva BewpouvTal ONUAVTIKA OE HEPLKEC YAWOOECG.
['la napadelyua, n yA\wooa Python xpnowuonolei otoixion
(indentation) yla opadonoinaon, onoTe TA NAPAKATW €ival

OLAPOPETIKA: if x < 3: if x < 3:
y =2 2
y4 1

<
B

Z
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ANAWON AEKTIKWV HOVADWYV

* [Nwg dnAwvovTal ol AEKTIKEG HOVADEG;
- N&€elg KAedla (keywords) - peow oupoAooeipwy (strings)
- Mwg opidovtal Ta ovopata Twv petaBAntwy (identifiers);
- TMwg opiovTal oL aplBpuoi KivnTrg urnodlacToANG;

« KavoviKeG ekppaaoelg (regular expressions)
- 'Evag euxpnoTtog TpONOG va OPIOOUKE OEIPEG Ao XAPOAKTIPEG
- Xpnowonolouvtal eUpEwG: grep, awk, perl, K.An..

« T[lapadeiypata:
- 'O’ - Ttaplalel povo pe 1o xapaktrpa 0 (LNdEV)
- 0’1’1’ - tapalel pe pndEv 1 Ye €va
- 01234 )s'pe’)’7’)’8’1’9’ - taplalet pe ynoia
- [0-9] - 1o id10 pe TO Napandvw aAAG O€ Mo cUUNAyr HoP®YI)
- [0-9]* - ocipa and ynoia (niBavwg Kevn)
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QLT OXEOIOOHMOU AEKTIKWYV HOVAOWYV

« Akepatlol aplOpoi (n.x. 10)
- OLapvnTIKOiL OKEPALOL Eival Hia AEKTIKI povada f oxXL;
« XOpakTApeg (n.x. "a")
- [Mwg avanapiotavtal ol pn EKTUNWOLLOL XAPAKTAPEG N TO ' ;
* AplOpoi Kivntg unodlaoToAng (n.x. 3-14e-5)
- TuroupPaivel pe apBpouc nou dev avanapiotavtal katd IEEE;

« ZupBohiooelpwy (n.X. *hello world")

- lNwg avanapiotatal 0 XapakTtnpag "',
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2UvTa¢n YAWoo WV TTPOYPOHUHUATIOMOU

* 2 UYKEKPIUEVN ouvTaEn (concrete syntax)

- [lowa gival Ta akpBr) cUpBoAa (XapakTAPEG ] GAAEG
avanapaoTAoELG) HE XpPon Twv onoiwv YPAPETal TO NPOYPAUKA;

* Apnpnuevn ouvtagn (abstract syntax)
- M a@aipeon TNG CUYKEKPIUEVNG OUVTAELNG N onoia €ivatl n
AOYIKA avanapdotacn TG YAWooog
- [1lo ouyKeKpEVQ:
* Mn dwpopoupevn: dev eyeipeTal BEQQ yia TN onpactoAoyia
TWV NPOYPAHUUATWY
« M ouvtagn no Kovta oTo “TL onpaivel” To NPOYPAUHA

- 2UXVA KATL Mou Xpnolonoleitatl and To HETayAwTTIoOTA (compiler)
N To dleppunvea (interpreter) TG YAwooag
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2UYKEKPIMEVN KAl a@nenMEVN ouvTagn

[Mapdadeypa 1

while i < N do while (i < N)
begin {
1 =1 +1 1 =1 +1
end }
Pascal C/C++

Ta napandavw nPEoypAapHaTa KAvouv To 1010 npaypa

H OUYKEKPIUEVN OUVTAEN TOUG OLAPEPEL OE APKETA
onueia

] , , , while i < N
 H agpnpnueEvn Toug ouvTaegn ivat n dLla i =i + 1
 H onuaoioloyia Toug eival n idla MiBavn agnpnievn ouvTagn
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2UYKEKPIMEVN KAl a@nenMEVN ouvTagn

[Mapdadelypa 2
e Infix; 3 + (4 * 5)
* Prefix: (+ 3 (* 4 5))

« Postfix: 3 4 5 * +
Ol napanavw eKPPACELG EXOUV
* AIO@OPETIKI OUYKEKPLIUEVN OUVTOAEN

* Tnv idla a@npnuevn ouvtagn (To
OUVTOKTIKO OEVOPO Nou paiveTal OinAa)

O@¢pata 2xedlaopou MNwoowv MNpoypappaTIoUoU
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2UvTagn Kal OEparta oxediaouou YAwoowyv (1)

« Eivatonuavtikn n ouvtagn Twv YAwWoowv;
- Kat vat kat oxt

H onpaotoAoyia Twv YAWOOWV €Lval Mo CnNUAVTIKI

¢ 'Opwg n ouvTagn oG yYAwooag ival oTeva ouvoedepEvN
LIE TNV Al0ONTIKN - KAl BEpaTa alobnTIKAG €ival oNUAVTIKA
yla TOUG avlpwnoug

* H“@pAuapia”’ naiel onuavtiko pOAO - cuvnOwg To
LUKPOTEPO NPOYPAUUA EIVAL NPOTIUOTEPO

e 'OpWwG KAl TO NOAU HIKPO pEYEDOG gival NPOBANMUATIKO:

- H APL givalt oupnayng yAwooa pe dlKO TNG OUVOAO XAPOAKTHPpWV
OAAG TO NPOYPAMHUATA TNG KATAARYOUV va gival duovonta
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2UvTagn Kal OEpata oxedIaooU YAWoOoWYV (2)

« Eivalt onuavtiké n ouvtacn va pnv odnyetl oe opaipata
KAaoko napadetypa: FORTRAN

DOJ|5] 1= il:|25
DO 5 1]|=][1-25

Loop header (for 1 = 1 to 25)
Assignment to variable DOSI

“Consistently separating words by spaces became

a general custom about the tenth century A.D.,
and lasted until about 1957, when FORTRAN
abandoned this practice.”

— Sun FORTRAN Reference Manual
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2UvTagn Kal OEpata oxediaouou YAwoowyv (3)

« Eivalt onuavtiké n ouvtacn va pnv odnyetl oe opaipata
AANO napadelypa: npoonabela xpnoponoinong tng Ndn

unapyxouoac ouvtagng tng C otn C++

vector< vector<int> > foo;
vector<vector<int>> foo; // Syntax error

To ouvtaKkTIKO AdBog oupBaivel yiati n C Bewpel TIG
AEKTIKEG HOVADEG > KAl >> OLAPOPETIKOUC TEAEOTEG
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O1 erIAoYEG OoXedIOOMOU TS YAwooag C

“C: a programming language which combines
the power of assembly language
with the flexibility of assembly language.”

“Cis quirky, flawed, and a tremendous success.”
— Dennis Ritchie
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H 1ocTopia kai o1 emiAoyég TG C

« Avantuxbnke petacu 1969 kat 1973 padi pe to Unix anod
Tov Dennis Ritchie

¢ 2XEOIAOTNKE VIO NPOYPOAUUATIONO CUOTHHATOG
- NA&lITOUpYyIKA cuoTHUATO
- EpyoaAeia unoothpigng / LETAYAWTTIOTEG
- O®iAtpa / EvowpaTtwpEva cuoTApATa

* H unxavn avantugng (DEC PDP-11) eixe
- 24K bytes pvApun - and ta onoia 12K yia to OS

* [loAAG oTolxeia Tng C AOyw EAAEWYNC PVAUNG
- MeTayAwTTIOTAG EVOG NEPACHUATOG
- 2ZUVAPTAOEIG €VOG €MNESOU (XWPIC WALOOUQ)
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MeTaTpo1rég (conversions)

 H C opidel KANOLEC QUTOUATEG UETATPONEG -
- 'BEvag char umope i va xpnoituonoinde{ wg INt

- H apBuntikf Kivntg unodlaoTtoAng navta yivetal pe doubles
(O Floats npoayovtal autopata o€ doubles)

- Ouint kat char pnopouv va petatpanouyv o Float 1 o€
double kat avtiotpo@a (To anoTEAECUA €ival anpoadloploTo
OTav undapxelL unepxeiion)

- H npooBeon evog aplBpou (1nt) o €va deiktn (pointer) divel
ANOTEAEOUA €va OEIKTN

- H ag@aipeon 000 dEIKTWY O€ AVTIKEIPEVA TOU idlou (NAVW-KATW)
TUNoU Oivel WG ANOTEAECHA Evav akeEPaALo (INt)
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[Mlivakeg (arrays) kKai OgikTeg (pointers) otn C

« 'EvaG nivakag XpnolUonoLEiTal oav va gival evag O€IiKTNG
OTO NPWTO OTOLXEIO

« E1[E2] eivallcoduvapo pe *((E1L)+(E2))

e OLaplOUNTIKEG NPACLELC PE OEIKTEG OEV Elval KATL NOU
UNAPXEL OTIC AAAEG YAWOOEC NPOYPAHUHUATIOUOU
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AnAwTég (declarators) Tng C

* O dnAwaoelg £Xouv Tn popen:
basic type

static unsigned Int * (f[10])(int, char*);

specifiers declarator

¢ OL1ONAWTEG OUVTAKTIKA potalouv oAU PE TIC EKPPACELG:
XPNOLLOMNOLIOUVTAL VIO VA EMOTPEWPOUV TO BACIKO TUMO

e 2UVTOKTIKQO [OWG TO XELPOTEPO XAPAKTNPLOTIKO TNG C:
O10TL ouvdualel Tooo prefix (pointers) 000 Katl postfix
TeAeoTEG (arrays, functions)

cdecl> explain static unsigned int * (Cf[10])(int,
char®);
declare f as static array 10 of pointer to function (iInt,
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AnAwoeigc cuvapTioewyv (Trpo ANSI C)

Eixav Tn YEVIK popen

type-specifier declarator ( parameter-list )
type-decl-list

{

declaration-list ['la napaodelypa

. int max(a, b, c)
statement-list int a. b, c-

} 1
InNt m;

m=(CGa>b) ?a:b;
return m >c ? m : C ;

}
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EtriAoyég oxediaocpuou Tng C

* Ol npwTtot compilers TG C dev €Aeyxav Tov aplOpo Kal
TOV TUMO TWV OPIOHATWY TWV OUVAPTHOEWVY

* H peyaAutepn aAAayr nou gyive otn C 0Tav auTn €yLvE
ANSI standard fjtav n anaitnon ot cuvapThnOELG va
opi{ouv TOUG TUNOUG TWV NAPAUETPWY TOUG

int £QO; int f(int, 1nt, double);
int f(a, b, ©) int f(int a, Int b, double c)
int a, b; {
double c; }
{
+
[TaALO OTUA dNAWOEWY NEo OTUA dnAwoewv
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AnAwoeig dedopévwy otn C

* 'Exouv tn popen
type-specifier init-declarator-list ;

declarator optional-initializer

* OLapxikonolnteg (initializers) pnopei va eivatl otabepec,
N 0TA0EPEC EKPPATELG Ol ornoieg dlaxwpilovtal pe
KOUUOTO KOl EIVAL KAEIOUEVEC OE AYKUAEG

* [Mapadeiypata:
- 1nt a;
- struct { int x; inty; }b={1, 2 };
- float a, *b, c = 3.14,;
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Kavoveg epBéAciag (scope rules)

AUo €idn eppBeielag otn C:

1. AekTIKA ePPBEAELT
- Baowka, To HEPOG TOU NPoyPARUATOC Onou
dev undapxouv AaBn adnAwTwv PETABANTWY
(“undeclared identifier” errors)

2. EpBeAela Twy external identifiers

- 'OTtav duo identifiers o€ dlOPOPETIKA apxeia
AVO@EPOVTAL OTO OO AVTIKEIEVO.

- [l.x., ua ouvaptnon nou €ivat oplOUEVN O€E
EVa apxeio KaAeital and pa ouvaptnon o€
€va AAAo apxeio.
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AeKTIK epBEAEIO

e EKTElvETOL ONO TO ONUEIO OPIOUOU OTO AVTIOTOLXO } N
OTO TEAOG TOU ap¥Eiou

int a;

int foo()
{

int bar(Q)

3; /* OK */
2; /* Error: b out of scope */
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EuBEAcIa Twy external dnAwocewv

filel.c

int Xx;

int foo()

{
bar(); /* Warning */
X =1; /* OK */

+
int bar(Q)
{
foo(); /* OK */
+

file2.c

O@¢pata 2xedlaopou MNwoowv MNpoypappaTIoUoU

int boo()

{
foo(); /* Warning */
X =2: /* Error */

}

extern int foo();
extern Int Xx;

int baz(Q)

{
foo(); /7* OK */
X =3; /* OK */
ks
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O C Preprocessor

« 'EpXETOL O€ avTiBeEON e TNV EAEUBEPAC LOPYPC PUON
™NG C: ol YPAUUEC TOU NPOENEECEPYQOTN MIPENEL VA
QopxICouV LIE TO XapaKTHea #

e To KelPHEVO TOU NPOYPAUUATOG NEPVAEL HECA ANO TOV
NPOENECEPYAOTH NPLV EI00XOEL OTO PETAYAWTTIOTN

AvTikatadotaon evog identifier:

# define J/dentifier token-string

AVTIKOTAOTOON JOG YPOUUNG LE TA NEPLEXOUEVA EVOG
apxeiou:
# 1nclude "filename""

O@¢pata 2xedlaopou MNwoowv MNpoypappaTIoUoU 39



BiAioOnkeg Tng C

<assert.h>
<ctype.h>
<errno.h>
<float.h>
<limits.h>
<locale.h>
<math.h>

<setjmp.h>
<signal .h>
<stdarg.h>
<stddef.h>
<stdio.h>
<stdlib.h>

<string.h>

Generate runtime errors
Character classes
System error numbers
Floating-point constants
Integer constants
Internationalization
Math functions
Non-local goto

Signal handling
Variable-length arguments
Some standard types
File /0O, printing
Miscellaneous functions

String manipulation

O@¢pata 2xedlaopou MNwoowv MNpoypappaTIoUoU

assert(a>0)
1salpha(c)

errno

FLT MAX

INT_MAX
setlocale(.)
sin(x)
setgmp(gb)
signal (SIGINT, &F)
va_start(ap, st)
size t
printf("%d", 1)
malloc(1024)
strcmp(sl, s2)
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2XEOI00HOC YAWCOWYV TTPOYPOUMMATIOMOU

“Language design is library design.”

— Bjarne Stroustrup

 Ta NEPLOCOTEPA NPOYPAUHATA PTIAXVOVTAL
arnod CUVAPHUOAOYOUEVA KOUUATLO

« M anod TIg KUpLEG OUOKOAIEG OTO OXEOIAOUO YAWOOWV
€lval TO NWG TA KOYUATIO auTA pnopouv va Bpebouv padi
KAl VO OUVUNAPEOUV apLOoVIKA KOl owoTa
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